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BACKGROUND OF THE INVENTION 
Field of the Invention 

loooi] The present invention relates generally to downhole tools for use in 

wellbores. More particularly, this invention relates to an isolation assembly for use with 
coiled tubing operations, such as the pressure testing, matrix stimulation, or fracturing 
("fracing") a well with a downhole tool, among other things. 

Description of the Related Art 

100021 In the drilling and production of oil and gas wells, it is frequently 
necessary to isolate one subterranean region from another to prevent the passage of fluids 
between those regions. Once isolated, these regions or zones may be fraced or injected 
with a formation compatible fluid as required to stimulate production of hydrocarbons 
from the zones. Many stimulation techniques for given types of wells are better suited to 
using coiled tubing, as opposed to conventional jointed pipe intervention. Generally, it is 
known to attach a selective isolation device, such as a straddle packer, to coiled tubing 
and run the packing device downhole until the desired zone is reached. Once positioned, 
prior art fracing fluids or stimulation fluids may be forced into the zone. 

10003] In many downhole coiled tubing operations, it is known to use a check 
valve. Prior art check valves include the dual flapper back pressure valve product family 
HI 3204 from Baker Oil Tool, for example. Other types of check valves currently used 
include a ball and dart type check valve known to those of skill in the art. Generally, 
these check valves operate to provide a safety or control measure to prevent wellbore 
pressure from entering the coiled tubing work string. This feature is especially important 
when utilizing coiled tubing, as an unexpected surface failure of the coiled tubing may 
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result in a surface release of wellbore fluids. The check valves are normally run directly 
below the coiled tubing connector. 

[0004) However, in most operations, the check valve will not allow pressure 
below the check valve to be bled off at surface through the coiled tubing. Thus, for some 
operations performed with coiled tubing, it is not possible to utilize a check valve. For 
instance, fracturing operations using coiled tubing generally require that check valves are 
not run. This results in a potential flow path for the fluid in the coiled tubing and the 
formation (i.e. an uncontrolled release up the coiled tubing string) should the coiled 
tubing fail on surface. The resulting situation has a high potential of injury to personnel 
and other damage that may result in compromising well control. Thus, it is desirable to 
provide a check valve when fracturing or otherwise treating with coiled tubing to confine 
the potential release to just the coiled tubing volume above the check valve, such that the 
considerable volume of fluid in the formation would remain isolated. 

looosi Other operations (e.g. reverse circulating) cannot be performed efficiently 
utilizing a check valve with coiled tubing. For instance, and by way of example only, a 
traditional pressure test for a straddle packer cannot be performed when a check valve is 
used with coiled tubing. Generally, before beginning a fracturing or stimulation 
operation, a straddle packer is set in imperforated casing to ensure the integrity of the seal 
of the cups of the straddle packer. As shown in Figure 1, straddle packers 10 are known 
to be comprised of two packing cups 1 1 and 12 mounted on a mandrel having a port 15. 
To test the integrity of the straddle packer 10, the straddle packer 10 is run into a non- 
perforated section of the wellbore casing 10, generally below the perforated zones. 
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[ooo6| To energize the straddle packer 10, pressurized fluid is pumped from 
surface through the coiled tubing 1, into the mandrel of the straddle packer, and out flow 
port 15 between cups 11 and 12. If the cups 11 and 12 function properly, the packer 10 
will be set in the casing. 

[00071 Once the integrity is ensured, the pressure in the coiled tubing is bled off, 
and the pressure between the cups 1 1 and 12 forces the fluid back into the coiled tubing 
to concomitantly reduce the pressure within the cups 1 1 and 12, as the straddle packer 10 
is in direct communication with the coiled tubing. The straddle packer is then de- 
energized and free to move uphole to the perforated zone 5 to be fraced. 

[0008] If a check valve were located between the straddle packer 10 and the 
coiled tubing string 1, then the pressure within the straddle packer 10 would create a 
pressure differential across the check valve such that the check valve would remain 
closed. Thus, no direct communication path would exist for the fluid to exit the straddle 
packer 10 and the straddle packer 10 would become fixed in the casing. 

[0009| As stated above, fracing operations and other stimulation operations 
cannot be performed utilizing a check valve while a cup-type selective isolation device is 
used. Thus, when fracing or otherwise stimulating the well, it may be desirable to 
completely bleed down the pressure within the coiled tubing prior to attempting to move 
the tool below for various reasons, such as to improve the fatigue life of the coiled tubing 
and to improve the safety of the operation. However, in most applications, this 100% 
bleed down at surface is not commercially feasible, as the formation has been energized 
by the stimulation operation, and fluid communication is provided from the formation to 
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surface. Thus, a complete bleed down at surface would require excessive time to 
complete, depending on the state of the formation. 

(ooioi In some applications, after each treatment, the coiled tubing may be bled 
down to allow the downhole tool to be re-positioned over another zone or pulled to 
surface. This may allow hazardous formation gas and fluids to enter the tubing, if no 
check valve is utilized. However, due to time constraints, in some operations the 
pressure in the coiled tubing is not bled down to be equalized with that in the annulus or 
completely bled down to atmospheric pressure (zero internal pressure in the coiled 
tubing). For instance, applied pressure within the coiled tubing may remain between 600 
and 1000 p.s.i. while moving the packer. This may increase the wear on the cups 1 1 and 
12 of the straddle packer 10. Further, it has been found that winding the coiled tubing on 
the spool at surface while the coiled tubing experiences these internal pressures may 
significantly accelerate the fatigue experienced by the coiled tubing and decreases the 
operational life of the coiled tubing, as shown on Table 1 described hereinafter. Thus, it 
would be desirable that the coiled tubing be allowed to be more completely bled down at 
surface prior to repositioning the downhole tool. In this way, pressure within the coiled 
tubing will not excessively fatigue the coiled tubing string as the string is wound around 
the spool at surface. 

[ooii] Thus, it would be desirable to provide an assembly for a downhole tool 
that would allow a check valve to be utilized in various downhole applications, such as 
when setting and using a straddle packer in fracing or other operations. Such an 
assembly would improve the operational life of the coiled tubing string, as well as 
increase the speed of performance of the given function, as operators at surface would not 
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have to wait until the entire coiled tubing and formation are bled down from the straddle 
packer to surface. Finally, such a check valve would significantly increase the safety 
associated with performing these downhole operations. 

[ooi2] The present invention is directed to overcoming, or at least reducing the 
effects of, one or more of the issues set forth above. 

SUMMARY OF THE INVENTION 

|ooi3] The invention relates to work done with coiled tubing, including in 
operations which utilize a downhole tool such as a straddle packer, or a single packer, or 
a cup packer, e.g., to isolate a part of the wellbore for fracturing (or fracing), stimulation 
methods, or other downhole methods using other types of downhole tools. In some 
embodiments, the frac fluid or stimulation fluid disclosed is nitrogen gas, liquid or 
gaseous carbon dioxide, water based fluids, hydrocarbon based fluids, or a mixture of any 
of these fluids, which may result in high pressures being generated. In some situations, 
no proppant is run to perform the treatments. 

10014] In some embodiments, after each treatment, the coiled tubing may be bled 
down to allow the downhole tool to be re-positioned over another zone or pulled to 
surface. 

[oois] In some embodiments, utilizing the disclosed isolation assembly allows 
the internal surface coiled tubing pressure to be reduced to approximately zero (i.e. 
atmospheric pressure) in a timely manner before cycling the coiled tubing, which may 
significantly reduce the cost of pipe (by a factor of 6.8, per estimates, as shown on Table 
1 hereinafter). 
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[0016] In some embodiments, the disclosed assembly may include check valve 
used above the downhole tool. In some embodiments, the check valve is a flapper type 
check valve pivotally attached within the isolation assembly. The isolation assembly is 
adapted to be held in a closed position (i.e. provide isolation up the coiled tubing string) 
by biasing the flapper valve closed with a flapper valve spring in normal operations 
(including while moving the downhole tool on the coiled tubing). 

loon] The isolation assembly in some embodiments includes a plurality of ports 
to provide fluid communication from inside the isolation assembly below the check valve 
to outside the downhole tool (i.e. communication to the annulus). 

[0018] When the check valve moves from closed to open (i.e. when pressure is 
applied from surface via the coiled tubing string), the plurality of ports become unaligned 
and immediately close thus precluding fluid communication into the annulus. During the 
fracturing operation or stimulation operation, the act of pumping fluids though the coiled 
tubing opens the check valve within the isolation assembly (closed by differential 
pressure and then held open by pressure drop). A differential area is disclosed in some 
embodiments which ensures the check valve device is kept in the open position. 

[ooi9] In some embodiments, an isolation assembly for associating a downhole 
tool with coiled tubing in a well bore is disclosed having a housing, a shuttle, a check 
valve, and a biasing means. The housing may be adapted to associate the downhole tool 
with the coiled tubing, the housing having an inner diameter in fluid communication with 
an outer diameter via a housing port. The shuttle is slidably disposed within the housing, 
the shuttle having an inner diameter in fluid communication with an outer diameter via a 
shuttle port. In some embodiments, the check valve is disposed within the isolation 
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assembly adapted to selectively preclude fluid communication through the isolation 
assembly. And in some aspects, a biasing means is adapted to bias the shuttle within the 
housing such that the housing port is out of alignment with the shuttle port precluding 
fluid communication therethrough and into the annulus of the wellbore. 

10020] In some aspects, the check valve is biased in a closed position precluding 
fluid communication through the isolation assembly, the valve being openable by 
pumping fluid into the coiled tubing at a predetermined pressure. In some embodiments, 
the shuttle moves upwardly with respect to the housing when the upward force on the 
closed check valve exceeds the downward force of the biasing means. 

[0021] A bottom hole assembly for a coiled tubing string is also described having 
a straddle packer with an upper cup and a lower cup, and an isolation assembly adapted 
to associate the straddle packer with the coiled tubing, the isolation assembly having a 
check valve adapted to selectively preclude fluid communication through the isolation 
assembly, a shuttle having a port moveably attached to a housing having a port, and a 
biasing means adapted to bias the shuttle within the housing such that the housing port is 
out of alignment with the shuttle port precluding fluid communication therethrough and 
into an annulus. As would be appreciated by one of ordinary skill in the art, other 
downhole tools and operations would benefit from utilizing embodiments disclosed 
herein, and as such, the apparatus and methods disclosed herein are not limited to using a 
straddle packer or performing a fracing operation, for example. 

10022] Further, a method of fracing or otherwise stimulating a formation is 
disclosed comprising connecting a packer to a coiled tubing string by an isolation 
assembly; straddling a zone to be fraced or stimulated with the packer on coiled tubing; 
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setting the packer; pumping fluid through the coiled tubing, through the isolation device, 
and into the packer to fracture or treat the zone; bleeding back a pressure of the fluid in 
the coiled tubing string, thus closing a check valve in the isolation assembly, the packer 
remaining set; providing fluid communication through a plurality of aligned ports below 
the check valve in the isolation assembly and into the annulus, the fluid communication 
through the ports and into the annulus allowing the pressure inside the packer to equalize 
with the pressure of the annulus to unset the packer; and repositioning the packer within 
the casing. 

10023] Additional objects, features and advantages will be apparent in the 
additional written description that follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024| The following figures form part of the present specification and are 

included to further demonstrate certain aspects of the present invention. The invention 
may be better understood by reference to one or more of these figures in combination 
with the detailed description of the specific embodiments presented herein. 
10025] Figure 1 shows a prior art straddle packer. 

10026) Figure 2 shows an embodiment of the present disclosure having an 
isolation assembly including a check valve. 

[0027] While the invention is susceptible to various modifications an alternative 
forms, specific embodiments have been shown by way of example in the drawings and 
will be described in detail herein. However, it should be understood that the invention is 
not intended to be limited to the particular forms disclosed. Rather, the intention is to 
cover all modifications, equivalents and alternatives falling within the spirit and scope of 
the invention as defined by the appended claims. 
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DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

[0028| Illustrative embodiments of the invention are described below as they 

might be employed in performing an operation, such as performing a fracing or 
stimulation operation, for example. In the interest of clarity, not all features of an actual 
implementation are described in this specification. It will of course be appreciated that in 
the development of any such actual embodiment, numerous implementation specific 
decisions must be made to achieve the developers' specific goals which will vary from 
one implementation to another. Moreover, it will be appreciated that such a development 
effort might be complex and time-consuming, but would nevertheless be a routine 
undertaking for those of ordinary skill in the art having the benefit of this disclosure. 
Further aspects and advantages of the various embodiments of the invention will become 
apparent from consideration of the following description and drawings. 

[0029] The following examples are included to demonstrate preferred 
embodiments of the invention. It should be appreciated by those of skill in the art that the 
techniques disclosed in the examples which follow represent techniques discovered by 
the inventors to function well in the practice of the invention, and thus can be considered 
to constitute preferred modes for its practice. However, those of skill in the art should, in 
light of the present disclosure, appreciate that many changes can be made in the specific 
embodiments which are disclosed and still obtain a like or similar result without 
departing from the spirit and scope of the invention. 

[0030| The present embodiments include an isolation assembly that may be 
utilized with coil tubing for the purpose of fracturing or stimulating a well, inter alia. 

10031 1 Embodiments of the invention will now be described with reference to the 
accompanying figures. 
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[00321 Referring to Figure 2, one embodiment of the present invention is shown 
being utilized downhole within well casing 2. Annulus 3 is shown between the disclosed 
isolation assembly 500 and the casing 2. As shown, the isolating assembly 500 
functionally associates a coiled tubing string 1 with any downhole tool, such as a straddle 
packer 10. Traditionally, the check valve is the first component directly attached to the 
coiled tubing string 1; so the disclosed isolation assembly (having a check valve) 
discussed herein is shown directly attached to the end of the coiled tubing string 1; 
however, such a construction is not required. In some embodiments, intermediate 
components may exist between the isolation assembly 500 and the coiled tubing 1, or 
between the isolation assembly 500 and the downhole tool. Thus, the isolation assembly 
500 disclosed herein operates to associate the downhole tool such as the straddle packer 
10 with the coiled tubing 1 as discussed herein. 

|0033| The isolation assembly 500 is shown having a generally hollow inner 
diameter to provide fluid communication therethrough. As shown in Figure 2, the 
isolation assembly 500 of the embodiment may be generally described as having a shuttle 
moveably attached to a housing, in general. The housing may be comprised of an upper 
body 200 and an external body 210. Thus, as shown, the housing may be adapted to 
provide an outer surface for the isolation assembly, to which the downhole tool, such as 
the straddle packer 10, may be fixedly attached. 

10034] Upper body 200 is connectable to the coiled tubing 1 above. External 
body 210 is shown threadedly engaged to the upper body 200. Ports 215 are shown on 
the lower end of the external body 210. 



DM_US\4562217.v4 



11 



10035] Upper body 200 also may comprise an upper body sleeve 202, the upper 
body sleeve 202 having a stop 205 on its end, as described more fully hereinafter. An o- 
ring 201 is disposed below the threaded engagement of the upper body to the external 
body 210 to seal the fluid to prevent the fluid from escaping into the annulus 3. As 
would be known to one of ordinary skill in the art having the benefit of this disclosure, 
the housing may be comprised of a unitary component, albeit possibly more difficult to 
construct, instead of the two (upper body 200 and external body 210) components of 
Figure 2. 

[0036| Disposed within the hollow external body 210 of the housing is a shuttle. 
The shuttle is moveably attached within the housing. The shuttle may be comprised of an 
upper shuttle body 400, check valve module 410, and lower shuttle body 420. Within the 
check valve module 410 of the shuttle is a check valve. In the embodiment shown, the 
check valve is comprised of a flapper check valve 450. However, any type of check 
valve, such as a gravity valve, e.g. could be utilized and the invention is not limited to 
include a flapper-type valve. The check valve may be biased in a closed position to 
preclude fluid communication through the hollow isolation assembly. Further, the check 
valve is adapted to close when a positive differential pressure exists below the check 
valve; and the check valve is adapted to open when the pressure above and below the 
check valve is equalized and any biasing force from the flapper spring 452, if utilized, is 
overcome, as would be known to one of ordinary skill in the art. That is, when 
pressurized fluid is supplied through the coiled tubing (either to frac a formation or to set 
the packer, e.g.), the check valve will open to allow fluid communication through the 
isolation assembly 500. In other words, the flapper check valve is adapted to open to 
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allow fluid communication through the isolation assembly when a positive differential 
pressure (supplied via the coiled tubing) exists above the flapper check valve to 
overcome the biasing force of the flapper spring 452; and the flapper check valve is 
adapted to close when a positive differential pressure exists below the flapper check 
valve. And in embodiments that do not utilize the flapper spring 452, the flapper check 
valve is adapted to open to allow fluid communication through the isolation assembly 
when a positive differential pressure exists above the flapper check valve and the flapper 
check valve is adapted to close when a positive differential pressure exists below the 
flapper check valve. 

10037] As shown in Figure 2, the upper shuttle body 400 of this embodiment may 
include an upper shuttle body sleeve 402 adapted to movingly engage the upper body 
sleeve 202. As the shuttle moves axially within the isolation assembly (described 
hereinafter), the upper shuttle body 402 is in sliding engagement with the upper body 
sleeve 202. 

10038] O-ring 401 is provided in the upper shuttle body 400 to provide sealing 
engagement with the external body 210 as the shuttle moves axially therewith. The upper 
shuttle body 400 is shown attached to the check valve module 410 by threaded 
engagement. Similarly, the lower shuttle body 420 is shown threadedly attached to the 
check valve module 410. Within the lower shuttle body 420 are ports 425. 

[0039] In the embodiment shown, the flapper check valve 450 is pivotally 
attached to the check valve module 410. In the embodiment shown in Figure 2, the 
flapper check valve 450 is in a closed position. The flapper check valve 450 is biased in 
the closed position by a flapper spring 452 in some embodiments. Flapper o-ring 451 is 
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provided to seal the flapper check valve 450 against the upper shuttle body 400 when the 
flapper check valve 450 is closed. When the flapper check valve 450 is in an open 
position, the flapper check valve 450 pivots counterclockwise about pivot point 453 
shown in Figure 2, and may rest within the flapper recess 454 provided in the check valve 
module 410. 

(0040] Of course, the shuttle may be comprised of a unitary component, instead 
of the multiple components described above, to which the check valve is attached, albeit 
possibly more difficult to construct. 

|004i] As shown, the shuttle of the isolation assembly 500 is in its lowermost 
position such that the lower end 429 of the shuttle body lower 420 contacts a shelf 220 on 
the lower portion of external body 210. In this lowermost position, the seals 421 and 422 
straddle the ports 215 in the external body 210 to provide a seal therefore; the o-rings 421 
and 422 adapted to prevent fluid communication from within the isolation assembly 500 
the annulus 3. 

10042] A shuttle spring 300 is shown in Figure 2, which is adapted to bias the 
shuttle such that the port in the housing (i.e. port 215 in the external body 210) is out of 
alignment thus precluding fluid communication with the port in the shuttle (i.e. port 425 
in the lower shuttle body 420). The shuttle spring 300 is shown circumscribing the upper 
body sleeve 202 and the upper shuttle body sleeve 402. The shuttle spring 300 is also 
shown within the external body 210. 

[0043] The shuttle spring 300 is adapted to exert a downward force on the upper 
shuttle body 400, the shuttle spring 300 in compression and being positioned between the 
upper body 200 and the upper shuttle body 400. As the shuttle moves upwardly, the 
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shuttle spring 300 becomes further compressed, thus increasing the downward force the 
shuttle spring 300 exerts upon the shuttle (via the upper shuttle body 400). 

|0044| As described hereinafter, when the shuttle moves upwardly, the axial 
upward movement of the shuttle is limited by the stop 205 on the sleeve 202 of the upper 
body 205 contacting a shelf 405 on the sleeve 402 on the upper shuttle body 400. In this 
uppermost position, fluid communication is provided from within the isolation assembly 
below the flapper check valve 450 to the annulus 3, as the port 215 in the external body 
210 and the port 425 in the lower shuttle body 420 are at least in partial alignment, fluid 
communication thus being allowed from within the lower shuttle body 420 to the annulus 
3. 

[0045] When the shuttle moves upwardly such that isolation assembly 500 is in 
the open position, fluid communication is provided from within the assembly 500 below 
the closed flapper check valve 450, through the port 425 in the lower shuttle body 420, 
through the port 215 in the external body 210, and into the annulus 3. I.e., when the ports 
415, 215 of the shuttle and the housing are at least in partial in alignment, the isolation 
assembly 500 is in an open position such that fluid communication is provided from 
within the isolation assembly 500 to the annulus 3. 

[0046] The operation of the isolation assembly 500 will now be discussed. The 
isolation assembly 500 functionally associates the coiled tubing 1 with a downhole tool, 
such as straddle packer 10. In the embodiment of Figure 2, the isolation assembly 500 is 
connected, directly or indirectly, to the coiled tubing string 1. Generally, the isolation 
assembly is the first downhole component attached to the coiled tubing, as the isolation 
assembly includes a check valve. However, other intermediate components may be 
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connected to the coiled tubing before the connecting the isolation assembly of the 
embodiment of Figure 2. Further, while the discussion of the operation of the isolation 
assembly 500 is in conjunction with the straddle packer 10, the straddle packer is an 
exemplary tool, and the disclosure of the isolation assembly 500 herein is not limited to 
operation of the straddle packer 10. The isolation assembly may be utilized with any type 
of downhole tool. For example, the isolation assembly may be utilized with any type of 
downhole tool such as a straddle packer or any tool where hydraulic locking may occur 
that would affect the functionality of the tool. 

10047] The downhole tool such as the straddle packer 10 and the isolation 
assembly 500 are lowered into the casing by unreeling the coiled tubing 1 from surface. 
Once the tool such as the straddle packer 10 reaches a desired location, the straddle 
packer 10 is set. For instance, when pressure testing the straddle packer 10, the 
downward descent into the wellbore ceases when the straddle packer 10 reaches a lower 
imperforated section of the casing, typically below the perforated layers 5. Alternatively, 
when performing a fracing, stimulation, or other operation, the downward descent into 
the wellbore ceases when the straddle packer 10 straddles the perforated zone 5 to be 
stimulated. 

|0048| When running in hole, no fluid is generally pumped within the coiled 
tubing string 1 downhole, to the isolation assembly 500 or the downhole tool such as the 
straddle packer 10. Thus, the check valve is in a closed position, as the check valve is 
biased in a closed position by a spring 452. Further, without pumping fluid within the 
coiled tubing 1, a pressure differential develops across the check valve, also functioning 
to close the valve as the positive differential pressure exists below the valve. Further, 
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when running in hole, the shuttle of the isolation assembly is generally disposed within 
the housing in a lower position within the isolation assembly, as shown in Figure 2. As 
such, fluid communication through the ports of the shuttle and housing (i.e. the ports 425 
of the lower shuttle body 420 and the ports 415 in the external body 210) is precluded. 

[0049| When it is desired to commence the pressure test (or when it is desired to 
perform the fracing or stimulation operation), fluid such as pressurized nitrogen gas is 
supplied within the coiled tubing 1 from surface. The pressure of the fluid in the coiled 
tubing acts to eliminate any pressure differential across the check valve 450, and to 
overcome the biasing force of the flapper spring 452, such that the flapper check valve 
450 opens to allow fluid communication through the isolation assembly 500. Thus, fluid 
from the coiled tubing passes through the hollow isolation assembly 500, and into the 
straddle packer 10, and out of the port 15 in the straddle packer 10 (as shown in Figure 
1). The pressure supplied between the upper cup 11 and lower cup 12 of the straddle 
packer 10 acts to energize the straddle packer 10 within the casing. 

looso] Once set, the integrity of the straddle packer 10 may be confirmed by 
procedures known to one of ordinary skill in the art. Or, when performing a fracing or 
stimulation operation, as fluid is passed into the straddle packer 10, the fluid may pass 
into the perforations 5 to stimulate the zone. Or when other operations, the fluid may 
pass through to coiled tubing into the downhole tool, to turn a mud motor or mill, for 
example. Or in other operations where the fluid may pass through the coiled tubing into 
the downhole tool, hydraulic locking may occur that would affect the functionality of the 
tool. 
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10051] At some point (e.g. when the pressure test is complete, or when the 
fracing/stimulation job or other downhole operation is complete), pressurized fluid is no 
longer supplied to the coiled tubing 1 at surface, and the pressure within the coiled tubing 
is reduced or "bled off' at surface. When the pressure is bled off, a pressure differential 
across the check valve is created, acting to close the check valve, in further with the 
biasing spring operating to bias the check valve closed. In the embodiment shown, the 
flapper check valve 450 pivots out of the flapper recess 454, about pivot point 453, to 
close the central opening within the isolation assembly 500. In the embodiment shown, 
the flapper check valve 450 pivots about pivot point 453 to contact the upper shuttle body 
400, the flapper o-ring 45 1 sealing the connection therebetween. With the check valve in 
the closed position, the coiled tubing may be bled off all the way down in a timely 
fashion, the check valve preventing fluid communication from downhole through the 
isolation assembly. Thus, the internal pressure within the coiled tubing advantageously 
can be minimized to atmospheric pressure and certainly below the 600 - 1000 p.s.i. 
currently utilized. The reduction of pressure within the coiled tubing as the coiled tubing 
string is wrapped around the spool at surface has been found to reduce fatigue stresses on 
the coiled tubing, as well as to increase the operational life of the coiled tubing. 

10052] With the flapper check valve 450 in a closed position, and when 
pressurized fluid is no longer being supplied from surface, an upward force is generated 
acting upon the flapper check valve 450. This upward force is due to the pressure 
differential existing over the check valve, for example. 

10053] When this upward force is sufficient to overcome the downward force of 
the biasing means, such as the shuttle spring 300 in this embodiment, the shuttle begins to 
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move upwardly with respect to the housing. Specifically, the upper shuttle body 400, the 
check valve module 410 having the flapper check valve 450, and the lower shuttle body 
420 move upwardly with respect to and within the external body 210 and the upper body 
200 of the housing. The upper body 200 and the external body 210 remain stationary in 
the casing 2, as does the straddle packer 10. 

10054] The sleeve 402 on the upper shuttle body 400 slides moveably along the 
sleeve 202 of the upper body 200. O-rings 421 and 422 provide a seal across ports 215 of 
the external body 210 to preclude fluid communication from the annulus through the 
housing. 

[0055| With the continued application of the upward force (due to the pressure 
differential), the shuttle continues traversing axially upwardly within the housing. This 
upward movement of the shuttle continues until the stop 205 on the upper body 200 
contacts the shelf 405 on the upper shuttle body 400 in this embodiment. As would be 
realized by one of ordinary skill in the art having the benefit of this disclosure, other 
constructions could be supplied to limit the upward movement on the shuttle, such as 
having a stop on the upper shuttle body 405 contacting a shelf on the upper body 205, e.g. 

[0056] Concomitantly with the upward limit of the shuttle, the ports 215 in the 
external body 210 align with ports 425 in the lower shuttle body 420. When ports 215 
and 425 align, at least partially, fluid communication therethrough is provided. O-rings 
422 and 424 are provided on the lower shuttle body 420 to provide sealing engagement 
between the lower shuttle body 420 and the external body 210 of the housing. 
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[00571 It is noted that complete alignment is not required. Provided that the ports 
215 and 225 are at least in partial alignment, fluid communication therethrough is 
provided and the isolation assembly is considered to be in the open position. 

[0058] Thus, higher pressure gas trapped between the upper cup 1 1 and lower cup 
12 of the straddle packer is allowed to escape through ports 215 and 225 and into the 
annulus 3. Once the higher pressure gas passes through ports 215 and 225 an into the 
annulus 3, the packer cups 11 and 12 deflate such that the packer 10 is no longer 
engaging the wellbore and the tool may be re-positioned to a new location in the casing. 
Further, with the escape of the higher pressure gas, the upward force on the flapper check 
valve 450 is reduced. 

[0059] When this upward force is reduced a sufficient amount, the biasing force 
of the shuttle spring 300 overcomes the upward force, such that the shuttle begins to 
move downwardly. Providing the biasing force of the shuttle spring 300 is greater than 
the upward force applied to the flapper check valve 450, the shuttle will continue to move 
downwardly. The downward movement of the shuttle is limited in this embodiment; 
once the lower end 429 of the lower shuttle body 420 contacts shelf 220 on the external 
body 210 of the housing. 

[0060] Once the straddle packer 10 is de-energized, the upper cup 11 and the 
lower cup 12 no longer engage the casing 2. At this point, the straddle packer 10 is no 
longer lodged in the casing, and the straddle packer 10 may be moved to a zone to be 
stimulated by pulling on the coiled tubing 1. Once the straddle packer 10 is at the desired 
location within the casing, pressurized fluid such as nitrogen may be applied to the coiled 
tubing. When this pressure is supplied to the coiled tubing 1, the flapper check valve 450 
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opens, as the pressure differential across the flapper check valve 450 is no longer present 
as described above. The pressurized nitrogen flows through coiled tubing, through the 
isolation assembly 500, and out of port 15 in the straddle packer 10 to energize the 
straddle packer 10, the upper cup 1 1 and the lower cup 12 engaging the casing 2. 

10061} In this way, the straddle packer 10 may be pressure tested, and 
subsequently moved (repeatedly, if desired) from zone to zone, while allowing the 
operator to significantly bleed down the pressure of the gas in the coiled tubing prior to 
movement. The ability to significantly bleed down the pressure in the coiled tubing prior 
to repositioning the tool and reeling the coiled tubing on and off the coiled tubing spool 
significantly reduces the fatigue experienced by the coiled tubing, thus increasing the 
operational life of a given coiled tubing string. 

10062] Examples of the increases in the life of typical coiled tubing are provided 

below: 



Pressure in CT when 
moved 


Jobs per CT string 


Approximate cost 


lOOOp.s.i. 


19 


$0.335/foot run 


500 p.s.i. 


29 


$0.207/foot run 


0 p.s.i. 


142 


$0.049/foot run 



Table 1 : Fatigue Life Improvements 



[0063] By utilizing the above isolation assembly, fatigue life may be significantly 
increased, as shown in the Table 1. For instance, for 70 grade (70,000 p.s.i.) 2 7/8" 
diameter coiled tubing, having 0.190" wall thickness, the operational life may double. 
Using this isolation device which allows the internal coiled tubing pressure to be reduced 
to zero in a timely manner before cycling the coiled tubing may reduce the cost by as 
mush as a factor of six, and extend the lift of each coiled tubing string accordingly. 
Further, as the check valve prevents fluid communication downhole, through the isolation 
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assembly 500, to surface, the bleeding off process is faster and more efficient than 
systems without the check valve. 

[0064] Further, by using the disclosed isolation assembly 500, stimulation fluid of 
either nitrogen gas, liquid or gaseous carbon dioxide, water based fluids, hydrocarbon 
based fluids, or a mixture of any of these fluids may be more safely utilized. In some 
situations, no proppant is run in the fracing operations disclosed herein. 

[0065] Finally, the use of the check valve in these disclosed operations provides 
improved safety for the operation. Rather, should an unexpected coiled tubing surface 
failure or other event develop, the check valve simply will close, thus protecting the 
persons and equipment at surface. 

[0066] As stated above, with prior art devices, fracturing operations using coiled 
tubing generally require that check valves are not run. This results in a potential flow 
path for the energized fluid in the coiled tubing and the formation (i.e. an uncontrolled 
release up the coiled tubing string) should the coiled tubing part on surface. The resulting 
situation has a high potential of injury to personnel and other damage that may result in 
compromising well control. 

[0067] By incorporating the isolation assembly 500, the potential release from the 
downhole will be confined to the fluid only above the check valve of the isolation 
assembly 500. Thus the considerable volume of energized fluid in the formation remains 
isolated. 

[0068] It should be noted that above method of operation for the isolation 
assembly is not restricted to the pressure testing operation of the straddle packer 10. For 
instance, when the straddle packer 10 is used for stimulating a formation, the cups 1 1 and 
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12 straddle the perforations in the casing. When the pressurized fluid is no longer 
supplied to the coiled tubing, the check valve closes because of the pressure differential, 
the pressure above the check valve being greater than the pressure below. Further, as 
stated above, the isolation assembly including the check valve is not limited for use with 
a straddle packer; rather, the isolation assembly including the check valve is adapted for 
use with any downhole tool known to one of ordinary skill in the art having the benefit of 
this disclosure. 

10069] While the structures and methods of this invention have been described in 
terms of preferred embodiments, it will be apparent to those of skill in the art that 
variations may be applied to the process described herein without departing from the 
concept, spirit and scope of the invention. All such similar substitutes and modifications 
apparent to those skilled in the art are deemed to be within the spirit, scope and concept 
of the invention as it is set out in the following claims. 
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10070) The following table lists the description and the numbers as used herein 
and in the drawings attached hereto. 
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